CRS5 encodes a metallothionein-like protein in Saccharomyces cerevisiae.
Protection from copper toxicity in the bakers' yeast Saccharomyces cerevisiae involves the action of a copper binding metallothionein encoded by the CUP1 locus. To identify additional factors contributing to copper ion homeostasis and detoxification, we screened a genomic library for genes that confer high levels of copper resistance to yeast strains lacking CUP1. This screen led to the identification of the CRS5 (copper-resistant suppressor) gene. By sequence analyses, CRS5 encodes a small molecular weight cysteine-rich protein with an amino acid sequence bearing all the features of a eukaryotic metallothionein. The CRS5 polypeptide exhibits a striking similarity to a number of mammalian and invertebrate metallothioneins, yet shares surprisingly little homology with CUP1. In yeast, CRS5 is expressed as a 0.5-kilobase mRNA that is regulated both by copper ions and by oxidative stress, and expression is dependent upon ACE1, a copper and DNA binding transcription factor also known to regulate CUP1. Deletion of the chromosomal CRS5 locus was found to increase cellular sensitivity to copper, but not cadmium, toxicity. These studies support an important role for the CRS5 metallothionein-like protein in copper homeostasis and detoxification.